We apply the techniques of the Fourier-Bessel series to obtain a separable expansion of the (local) nuclear form factors in the momentum space~ The accuracy of the expansion is studied for a Woods-Saxon and a derivative Woods-saxon densi~y distributions. The technique will be useful in many nuclear scattering calculations.
I. INTRODUCTION
In this short note, we shall discuss a technique to obtain a separable expansion for the nuclear form factors. The form factor + + F(k',k), as a Fourier transform of the density distribution is, + generally, for. a ·local density, a function of the momentum transfer q + + where k' and k are two momenta. We shall show that a good approximation may be devised to represent such a form factor in terms of products of + + functions depending on k arid k' separately.
This separable expansion for the form factors will be useful in
k'-k, many applications associated with general scattering theory calculations.
+ + + + +
For example, the first order optical potential U t(k,~J = t(k,k') F(q) op + + will be separable when a separable form of the two-body T-matrix t(k,k')
l.S use . The technique to be discussed below has already been found useful in calculating the rescattering corrections to the two-body T-matrix in the nuclear medium. 2 Such corrections may be carried out exactly, in a closure approximation, by using a separable representation of the nuclear· form factor. We have also proposed its application in solving the coupledchannel equations for pion-nucleus charge exchange reactions in a isobar- where q-k'-k is the momentum transfer from momenta k to k'. We are
interested. in a representation where F(q) may consist of factors depending on k and k' separately. For density distribution of interest, we may . 5
where p 0 (r) is the spherical density and pi(r) are the multiple density + distributions of order I. The form factors for p(r) of Eq. (2) may be written as
where, for simplicity, we have lumped all the angular momentum coefficients in the factor C; A~i' (k,k') is defined as AiR.
• (k,k')
where j£(x) are the spherical Bessel functions of order£. From Eq. (3), note that the form factor will be separable ink and k', if the function ££' AI (k,k') may be factorized in these variables. OUr main aim is, therefore, to introduce such factorization.
We observe that the integral in Eq. (4) may be cut off at some radius, say R, where the radial density becomes negligibly small. Within such a finite domain, i.e. r ~ R, we introduce the Fourier-Bessel
where a£R is the n-th zero of the spherical Bessel function of order £.
·n
In our calculation, we take N to be finite. The expansion coefficients At(k) are given as n ( 6) These expansion coefficients A£(k) also satisfy the following orthogonality n condition cS ron
Using Eq. (5), we find the following separable form for·A~i' (k,k'):
We note that this separable representation of Eq. (8) will be particularly useful if the number of terms needed in the sum are reasonably small. There is n6 apparent advantage of using Eq. (8) instead of Eq. (4) to evaluate the form factors. However, a separable form will be very convenient in the applications we described in the previous section.
In the limit of a uniform density distribution for I= 0 (e.g., a spherical ground state), only m=n terms in,Eq. (8) 
properties do not sensitively depend on the parameters for the shape of the density distribution. We choose the above examples only to represent the general forms of the ground state density (case I) and of the inelastic transition density (cases II and III). The techniques shown here apply equally well to other shapes of the density distributions; the convergence properties will also be well represented by our numerical examples in the following section. However, there is no particular convergence problem associated with higher partial waves, as can be seen from these Tables. The results (12)),we present the results in Tables 5 and 6 forthe case of a= 0.6 fm. The convergence properties are similar to the previous cases.
In general, the expansion of Eq. (8) converges rapidly for a few terms (e.g. N ~ 6), and thEm less rapidly for a few more terms. As we have shown, in many cases, the exact result is reproduced with about ten terms in Eq. (5).
It is important to point out that the values of the A.~JI,
are large fork~ k 1 , and for angular momenta JI.,JI. 
P-----------------LEGALNOTICE------------------~

